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MOCVD Thin Films for ACTFEL Devices
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troduction
It has been demonstrated that MOCVD is capable of yielding ZnS.Mn thin
films suitable for electroluminescent device applications. Recent
research has shown that such films, in a DC operated composite device,
have excellent maintenance characteristics and are superior to sputtered
or evaporated films., It is, therefore, the purpose of this programme to
fabricate ZnS.Mn thin films for assessment in ACTFEL devices, and, during
the course of a more expansive programme, investigate the MOCVD method for
the deposition of the insulating layers in addition to the light emitting

layer, Z e Sia /‘(/\pé: , (’71‘1‘ et \ é,_, .

The Present Position

2.1.0 Organometallic Vapour Source Synthesis

2.1.1 Working quantities of Zn ECzﬂs)zNCS 2 have been synthesised and
the product purified by partition and recrystallisation methods.
This materjal will be the principal ZnS vapour source for low
pressure metallorganic chemical vapour deposition (LPMOCVD) activities.
Samples of Zn(xant)s have been synthesised for the aerosol spray
pyrolysis system (ASP). -

2.1.2 New manganese vapour source materials are now under investigation,
in particular, the derivatives of RgNCS3~ for application in LPMOCVD.
These source materials will also be examined in thé ASP system.

Quantities of tri-carbonyl methyl cyclopentadiényl mahganese (TCM)
have been purchased. This can only be purchased as i technical

grade material and is being purified by reduced préssure distillation
for application in the LPMOCVD &nd ASP activities.

2.1.3 Materials have been purchased for synthesis and/or direct lpplicttion
in the insulating layer deposition process.

2.2.0 MOCVD Systems Development

2.2,1 Initial Considerations

Much of our previous MOCVD work for ZnS.Mn depositions have been
carried out in a conventional atmospheric préssure hot-wall system
with the vapour derived directly from the héated source. For improved
control and the maximum potential for litfe atea, high volume panel
fabrication, two deposition syistems appear to bé advantdgeous for
further investigation:

(1) a low pressure deposition system (LPMOCVD) with multiple
stacked substrates in a vertical or horizontal hot-wall
reactor, and,

(i1) . an aerosol spray pyrolysis system (ASP). Initially, an

: horizontal reactor will be employed, with the option of

J ‘" horizontally stacked substrates in & multi-channel flow
reactor.
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3.0.0

4.0.0

2.2.2

& ¢

LPMOCVD

Two medium size LPMOCVD horizontal hot-wall reactors have been
constructed (fig. 1). One system will operate with a horizontal
substrate platform for initial evaluation of organometallic

source materials, the other will be used to carry out a pre- .
liminary evaluation of reactor conditions with vertically stacked
substrates, The stacking system has been designed (figs. 1-3)

but work has not yet begun on its construction. A low pressure

TCM container has been designed and is currently under construction.

ASP '

A simple multi-channel ASP reactor is currently under construction,
the basic reactor design being shown in fig. 4. A vapour generating
system has been set up, fig. 5, and various solution systems examined
for a preliminary assessment of their vapour generating and transport
characteristics.

Thin Film Deposition

3.1.0

3.2.0

LPMOCYD

Preliminary thin film depositions have been carried out for 2nS . _
from Zn(EtaNCS2) g with an N2 carrier gas and pressures in the-range
1-10 torr. 2ZnS thin films are being deposited at ~400°C.

ASP

Initial trials with Zn(xnnt)e in DMF and similar solvents have

proven to be very successful., ZnS thin films can be deposited

at ~200°C using an Np carrier gas and with good uniformity (visual
inspection of interference patterns). It should be noted that this
deposition temperature is near the lower working limit when amorphous
ZnS will be obtained.

Research Plans (Performance Period lst December 1987-15th January 1988)

4.1.0

Organometallic Source Synthesis

Further work on the synthesis and purification of zinc and man-
ganese dithiocarbamates, Samples to be fully characterised by AA
(Zor purity) and DTA/TGA for thermal characteristics, Further work
on the preparation, purification and thermal characterisation of

the zinc xanthates is to be carried out. Synthesis and/or character-
isation of organometallic materisls for insulating oxide layera is

to be carried out and an initial assessment made of vapour generation
and transport properties. .
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| r 4.2.0 MOCVD Systems Development
I i 4.2.1 LPMOCVD
] -
3 Vertically stacked substrate cassette to be constructed.
4.2,2  ASP
V.
Construction of two ASP systems to be completed and initial
deposition trials carried out for (&) ZnS.Mn and (b) insulating
Yy oxide thin films,
4.3.0 Device Operation and Evaluation
Plans to be drawn up for complete device fabrication, AC operation
and performance assessment,
“:
i :
i
i
[

s caw b -

1
|
3

:

1

‘W




————
-

T~

aRur

WIYBN FAUVISDNS

e A ra g

Y3L¥3IH DIN0S

o ST

=

wu [T,

Li
‘—-

/

-

VS YNOIYA

-

LAY
LWSINS

G INIYLS

L STINERA CASIMANG 4§ T NI AN e T G TR AT SR T T

W3LSAS TAO0W4N

TR A M T T

I
”

L e T e Y s’

I



—_—

SMP¥S
brNiNwaL Y
Vo1 STOH

DN et e ame A 4, mANI R 1p e i eem s etet gy e, o
FORPEL f E TR e T R O e

NSy

/ T "

oS\
NOUNGIDLSIA  LU3H

l

Y¥3ICWOH 314YISING

B I e L R

o e ! |




—

-

b .

P .

R il

AT

HSuw

Yy
ASYW 7 ﬁ
ALVYLIINS

VY NOULVDRUSIE AV3H

oY
13044NS

3ALYYlsens

- e ¥IaQoH 31 ysens

e Ay e e

LT R




4 Sy

[ 3

R
,,,;

QS0Y3Y - ‘
. . o et . e = e .M

) N
(wobn i %0¥IAY) SALuuLsONS

e
JoSoy3y — =

- L]

T
e

3L Noudas \«1

YYMONYLIZY

H3LSAS NOILISO43C T3ANNYHD -1 -4 Sy

et gr e e we e, T hme it "
R e e S TP A NS AT 4 P W TRt ) PRI s S8 SN T sty T Ly

e e, £ et T




YioAY3SIY

2. NOILITIOS nd P

o

@ * . .... . |

3aswoLy
<+ 3SVD IUIVO
CIsunss3vd
ASI 100334 AI 4 ysmi sud

HALSAS DNLYI3NID YNodbA - d5SY

e ST L L L TR SRR S R R RSN N I AT W ST R F

|
|




